Introduction
Pure North S'Energy (PN) is a charitable foundation whose goal is the improvement and enhancement of the quality and length of life through the use of their self-developed nutritional supplements, heavy metal reduction therapy, and lifestyle management. In addition, PN collects data on the interventions delivered through the foundation. At the time of writing, the program was voluntary at no cost to patient(s) with data on approximately 25,000 people collected.
As part of a health enhancement program EEG neurotherapy (biofeedback) Low Energy Neurofeedback System (LENS) was made available to staff, relatives of the staff, and participants registered in the PN program. This article summarizes the results of a study on 26 participants who completed a LENS neurotherapy intervention.
LENS
LENS is a form of EEG neurotherapy in which the electrical activity of the brain is monitored utilizing a computer-based software program that is connected to an EEG device, which measures brainwaves. LENS ''treats functional chronic neurological problems'' and ''opens the communication channels in the central nervous system, thus enabling the nervous system to set its own course and action'' (Ochs, 2006, p. xiv) . Treatment consists of the administration of invisible radio frequency waves that are several hundred times weaker than what your brain is exposed to each time you hold a cellular phone to your head. Not only is the LENS signal incredibly weak, but the length of exposure to it is extremely short. The duration of actual LENS stimulation during a typical LENS session is from 1 second to 1 minute per site on the head (OchsLabs, n.d.) .
The LENS technique has a goal of disentraining the brain, so that ''individuals become more functional and discerning, more flexible in their approaches to life'' (Ochs, 2006, p. xv) . The LENS systems samples the current dominant frequencies in neural activity, and feeds back very low amplitude electromagnetic stimulation at a frequency almost but not quite the same as the dominant activity. The slight difference from the original dominant frequency is called an offset. By feeding back stimulation at almost the same frequency that various areas of the brain are emitting and adding the slightest amount of change, this causes the brain to self-adjust, self-regulate, harmonize, and minimize its dysfunction. ''When the nervous system is free from gross distortions, or 'static,' people are able to confront their own 'psychodynamic' problems and issues much more clearly and successfully'' (Larsen, 2006a, p. 15) .
The LENS process is not a treatment for any specific condition or directed toward a specific diagnosis. It is a general process that optimizes brain function. ''The ultimate goal is for the brain to be calmed through the feedback of its own energy'' (Larsen, 2006b, p. 23) . However, as self-regulation occurs, many symptoms that have their basis in central nervous system dysfunction begin to improve. It can manifest as mood improvement in people with anxiety, depression, and explosiveness. It can manifest in improved sleep in people with sleeping disorders, restless leg syndrome, or night teeth grinding. This unique neurofeedback technique may also benefit people who are already healthy and are interested in peak functioning and inner resilience to stress.
A controlled study of 100 subjects with diagnoses of ADD, traumatic brain injury, and bipolar disorder showed that 90% of them did better after LENS (Larsen, Harrington, & Hicks, 2006) . Previous research by the authors on a similar population (n ¼ 36), using a similar protocol showed that LENS treatment (a) improved sleep by 54%, (b) improved cognitive functioning by 56%, and (c) improved general sense of well being by 54% as reported on a Likert-type rating scale (Donaldson, Donaldson, & Moran, 2013; Donaldson & Hammond, 2012) . Changes were also noted in the QEEG including: (a) decreased absolute power in High Beta at specific sites, and (b) changes in coherence and phase lag.
What makes this study unique is the application of EEG biofeedback techniques to an organization and its population as a whole without preselecting participants or focusing on a particular dysfunction. This study is a second step in evaluating changes produced by LENS utilizing rating scales specifically designed to investigate central nervous functioning and matching these results with quantitative electroencephalograph (QEEG) results.
Method
All subjects in the study were volunteers who were recruited by signs located in the foundation's kitchen, by recommendation from the foundation's medical staff, and by word of mouth. Each volunteer received an information package about the program and about LENS treatment. Volunteers were then given a choice as to volunteer or not. If they chose to proceed, the second author obtained a brief description of their concerns, a statement of what they hoped to gain out of the program, a review of their history as it related to their concerns, demographics, and information as to medications.
Upon acceptance into the program a QEEG was administered following standard procedures as outlined by Thatcher (2012) . At the same time the Central Nervous System Questionnaire (CNS Questionnaire) was administered. The participants then received a LENS offset mapping, 28 sessions of LENS therapy lasting for 30 minutes each. Following therapy, they then received another QEEG and completed a second CNS Questionnaire.
Instruments
The CNS Questionnaire is an instrument designed by Len Ochs to report upon various aspects of central nervous function (Larsen, Ochs, Schultheis, & Esty, 2006) . It is divided into eight sections including: (a) sensory, (b) emotions, (c) clarity, (d) energy, (e) anxiety, (f) memory, (g) movement, and (i) pain. Each section has a number of items related to that area of interest. These are as follows: (a) sensory-5 items, (b) emotions-6 items, (c) clarity-12 items, (d) energy-5 items, (e) anxiety-7 items, (f) memory-4 items, (g) movement-2 items, and (i) pain-8 items, for a total of 49 test items. Participants are asked to select a number from 0-10 rating how much the issue is currently bothering them. Zero (0) means not at all, 10 means all the time. The responses are summed for each of the eight sections and then totaled for the entire test.
The second time the questionnaire was completed, the individuals did not see the answers from their first questionnaire.
A copy of the questionnaire is attached as Appendix A.
QEEG Protocol
The QEEG was administered in a standard fashion to all subjects. Prior to the day of the assessment all subjects were instructed to wash their hair twice with a nonconditioning shampoo, and not to apply any conditioner, mousse, or hair spray products after washing. All QEEG assessments were conducted between the hours of 8:00 a.m. and 2:00 p.m., with all subjects seated and fully supported in a recliner chair. All subjects were fully informed of the nature of the assessment. Data was collected from 19 sites using an ECI electro-cap, with electrodes located in the Standard International 10/20 locations. Impedance was checked at each site, with levels of resistance below 5K ohms established before data collection. Standardized instructions were given to all subjects for each condition. They were instructed to advise the examiner if they became fatigued and a break was given. Data was collected over two conditions: eyes open and eyes closed using the BrainMaster Discovery 24 (BrainMaster Technologies, Inc., Bedford, OH) with a sampling at a rate of 128 samples per second with a gain of 32 K. The data was analyzed using the NeuroGuide database (Applied Neuroscience, Inc., Seminole, FL) as developed by Thatcher (2012) with the Absolute Power raw data converted to Z scores. The data was artifacted by a trained artifacter (lead author) and then reviewed by the second author for epileptiform phenomena. No person was disqualified for this issue.
Demographics
The subjects were 11 males and 15 females, average age of 43.1, with 24 right handed. Three of the subjects had a history of concussion(s), two were diagnosed as epileptic, six had a history of drug abuse, four were diagnosed (by others) as suffering from fibromyalgia, and three were reported as suffering from ADD. The remainder (eight) were interested in improving their cognitive performance and enhancing the quality of their lives. Length of time with a dysfunction was extremely variable, ranging from their entire life to six months.
Results
All statistics performed were completed on the IBM SPSS Statistics Program Version 20.
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CNS Questionnaire
First the total score from the 49 questions for the pretest was compared with the total score from the posttest, with the null hypothesis being no significant change. The results from a paired samples t test (2 tailed) showed a significant difference at p , .006. These results are shown in Table 1 . Given the positive findings, the eight sections of the test were compared pre to post utilizing a paired samples t test (4 tailed). The results are highlighted in Table 2 and demonstrate that seven of eight sections showed significant changes. Only movement was not significant.
The questions for each of the seven sections were then subjected to a One Way Analysis of Variance (One Way ANOVA) to see which questions changed the most. To be considered as showing significant change a criteria of p , .01 was utilized. The items which showed significant results are bold in Appendix A.
QEEG
The Absolute Power Z scores were totaled for all subjects for each site and each frequency for pre-and posttreatments. This data was examined with the total score from the pretest compared to that from the posttest, with the null hypothesis being no significant change. The results from a paired samples t test (2 tailed) showed a significant difference at p , .006. These results are shown in Table 3 .
Given the positive findings the eight frequency sections of the QEEG were compared pre to post utilizing a paired Table  4 and demonstrate that two of eight frequency sections showed significant changes.
Given the positive scores for Delta and Theta these scores were analyzed pre and post by site. Of the 19 sites, 13 were found to be significantly different pre to post for Delta. The significant Delta sites are reported in Table 5 .
Of the 19 sites, 11 were found to be significantly different pre to post for Theta. The significant Theta sites are reported in Table 6 .
Comparison of CNS Questionnaire Results to QEEG Results
The final total scores on the CNS Questionnaire were compared to the QEEG posttreatment, examining for a relationship. As the CNS Questionnaire violated several assumptions of normal distribution nonparametric measures were utilized to make this comparison. The results from the Related Samples Wilcoxon Signed Rank Test showed significance at p , .01. Thus, the null hypothesis was rejected and a relationship assumed.
Discussion
Neuroplasticity refers to the brain's and the complete nervous system's ability to adapt to change through modifications in their anatomy and physiology. Repeated stimulation has been shown to change and/or modify existing neural pathways, plus create new ones (Doidge, 2007) . Changes are inferred by behavioral observations, self-reports, and objective measurement of neuron-pathways. Changes may be produced by repeated behavioral interventions, by new mechanical devices (i.e., tongue sensors) or by biofeedback (i.e., EEG neurotherapy). Numerous studies have demonstrated the power and efficacy of EEG neurotherapy with changes occurring in activity in the brain with the associated predicted outcomes.
The results of this study indicate that changes occurred (a) in the subjects' perception of their dysfunctions, and (b) Note: Only significant sites listed.
Effect of LENS Treatment in the associated QEEGs. As neural self-regulation occurs, many symptoms that have their basis in central nervous system dysfunction begin to improve. The change can manifest as mood improvement in people with anxiety, depression, and explosiveness. It can manifest in improved sleep in people with sleeping disorders, restless leg syndrome, or night teeth grinding. This unique neurofeedback technique may also benefit people who are already healthy and are interested in peak functioning and inner resilience to stress. The results from the CNS Questionnaire bear witness to this. It is possible to point to these changes in the CNS Questionnaire as placebo and it is entirely possible this may have happened as the questionnaire is quite subjective. However, the noted changes in the QEEGs suggest that changes occurred in the brains leading to the reported changes.
This was not a carefully controlled study as the participants had numerous and various dysfunctions. The nature and type of dysfunctions were extremely variable changing on a per person basis. This suggests the power that neurotherapy may show, particularly the LENS.
The changes in the CNS Questionnaire were the strongest in the categories of emotions, memory, and pain, although seven of eight categories showed changes. This is possibly due to an overlap as the wording of the phrases could mean different things to different people. This particular instrument has not been exposed to detailed studies so the validity and the reliabilities of the different scales are not known.
The QEEG results showed significant changes in Delta and Theta with the Z scores improving. Generally decreased Delta is associated with (a) depression, (b) problems with sleep, (c) increased pain sensitivity, (d) problems with Note: Only significant sites listed. Donaldson et al. autonomic functioning, and (e) diminished cognitive functioning. In particular Delta changes were occurring in 13 of 19 sites with the greatest changes occurring at T4, C4, and CZ. These areas specifically are associated with auditory processing, motor control, the limbic system and music processing. Theta changes occurred in 11 of 13 sites with the greatest changes noted at T4 and C4. The Theta changes were not as significantly powerful as the Delta changes suggesting Delta had more of an influence than Theta.
In previous presentations the authors (Donaldson & Hammond, 2012) have demonstrated a relationship between QEEG data and personality measures before and after treatment with LENS. The present study supports these findings. However, little is known about what LENS is or does to the brain. The data indicate that something is happening, but further research is needed in carefully controlled studies to document the exact nature of this treatment.
